The impact of subthalamic deep brain stimulation on bradykinesia of proximal and distal upper limb muscles in Parkinson's disease.
To assess the differential effects of bilateral deep brain stimulation of the subthalamic nucleus on proximal and distal muscle groups of the upper limb in Parkinson's disease. Eight parkinsonian subjects with chronic bilateral stimulation of the subthalamic nucleus performed index finger tapping (differentially drawing upon distal arm muscles), horizontal pointing (differentially drawing upon proximal arm muscles) and a complex reach-to-grasp task with cubes of different sizes, which involved both proximal and distal arm muscles. An ultrasound based system was used for kinematic motion analysis. Subjects were investigated in two clinical conditions: on and off subthalamic nucleus stimulation. Clinical symptom severity was rated with the Unified Parkinson's Disease Rating Scale (UPDRS) motor subscore. Stimulation of the subthalamic nucleus improved the UPDRS motor subscore (68 %). Bradykinesia of index finger tapping and horizontal pointing were equally improved by subthalamic nucleus stimulation. In contrast, in a complex reach-to-grasp task bradykinesia was differentially ameliorated for the grasp component. The data suggest that bilateral stimulation of the subthalamic nucleus improves bradykinesia of both distal and proximal muscles of the arm and hand in Parkinson's disease; however, dependent upon task complexity proximal and distal movement components may be affected differentially. Kinematic motion analysis is an efficient tool to objectively evaluate the beneficial effects of subthalamic nucleus stimulation on dexterity in Parkinson's disease.